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Description 

TECHNICAL FIELD 

[0001] This invention relates to a product provided 
with electrically conducting portions for an electric pow- 
er or electric signals, such as a motor, a fuel cell, a com- 
munication device or an electric device, and relates to 
a manufacture method thereof. 

BACKGROUND ART 

[0002] The electric power in the mode of energy is 
easy to handle, and the electric signals in the mode of 
signals are easy to handle. Therefore, the various ma- 
chines or apparatus are made to be driven by the electric 
power, and the electric signals are used for controlling 
them. In order to feed the electric power or electric sig- 
nals, there are essential the electrically conducting por- 
tions, for which a metal such as copper having a high 
electric conductivity (or a small volumetric resistivity) is 
frequently used generally in the prior art. 
[0003] Where a metal such as copper is wired, it is 
ordinary to employ a conductor coated with an insulator 
or to employ a printed wiring applied to a substrate. For 
example, an enamel insulated wire is employed for the 
stator coil of a motor, and the stator is constructed by 
winding the enamel insulated wire around a core in 
which electromagnetic steel sheets are laminated. On 
the other hand, a printed substrate is constructed by 
drawing a circuit of a highly conductive metal such as 
copper in the back face of a predetermined insulating 
substrate and by forming through holes or sockets for 
mounting parts such as an LSI, a capacitors or transis- 
tors. For connecting the substrate with a liquid crystal 
display plate or a switch disposed on the outer surface 
of a casing, still moreover, there is used aflat cable gath- 
ering a multiplicity of copper wires. 
[0004] Of these, the stator of the motor will be de- 
scribed in more detail. The stator is formed into a ring 
shape and provided with coils of a plurality of poles in 
its inner circumference because it arranges a rotor 
therein to generate an electromagnetic force between 
itself and the rotor. The coils of the individual poles are 
constructed by winding multiple layers of enamel insu- 
lated electric wires and made independent of each oth- 
er, and the coils of a phase are connected with each 
other. Thus, the coils of the individual poles are arranged 
in the ring-shaped stator so that their manufacture work- 
ability is not always satisfactory. In the prior art, for ex- 
ample: the coils are formed by winding a conductor on 
a winding frame; the coils are transferred from the wind- 
ing frame to the stator core; the insulations between the 
phases are simultaneously effected by using a sheet of 
insulating paper; and the contour is shaped. These 
works are all done in the parts having annular shapes 
so that they have to be generally made in manual man- 
ners. Next, terminals are attached to the end portions of 
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the lead wires of the individual phases, and the finishing 
and shaping treatments of the entirety are made by in- 
serting predetermined jigs from the axial two sides. 
Moreover, the portions, as protruded from the stator 
5 core, of the individual coils are fixed by an automatic 
bobbin, and the entirety is then fixed with a resin or var- 
nish. 

[0005] As the method for improving the production ef- 
ficiency of the stator, there has been proposed in the 

10 prior art by Japanese Patent Laid-Open No. 6-105487 
a method for constructing a stator by dividing a laminat- 
ed iron core for individual poles, and insulating the di- 
vided pole teeth individually and winding a conductor on 
them, and then by combining the individual pole teeth 

*5 into a ring shape. 

[0006] In the method of the prior art for forming the 
coils forthe individual poles on the aforementioned ring- 
shaped stator core, the individual poles have to be man- 
ually insulated or shaped so that the production efficien- 

20 cy cannot be improved. In the method described in the 
aforementioned Laid-Open, on the other hand, the coil 
is wound on the individual pole teeth so that the works 
including their insulations can be automated to raise the 
productivity. However, the manual works have to be in- 

25 corporated into the later overall shaping or integration 
of the individual pole teeth, and the manufacture work- 
ability may be degraded in this point. 
[0007] On the other hand, the delivery pipe of the en- 
gine will be described as an example of the product hav- 

30 ing other electrically conducting portions. In Japanese 
Patent Laid-Open No. 9-250420, there is described a 
delivery pipe which is made of a resin and which has 
lead wires insert-molded. These lead wires, as de- 
scribed in this Laid-Open, are manufactured by pressing 

35 out a metal sheet. The lead wires are fitted in grooves 
of a holder made of the resin and are set together with 
the holder in a molding die. After this, the body portion 
of the delivery pipe is formed by injection-molding the 
resin. Therefore, the lead wires, as fitted in the holder, 

40 are buried together with the holder in the pipe body por- 
tion and are insert-molded in the pipe body portion. 
[0008] In this delivery pipe described in Japanese 
Patent Laid-Open No. 9-250420, the lead wires are in- 
sert-molded, although their rigidity is low, while being 

45 fitted in the holder of the resin. Therefore, it is possible 
to avoid the situation in which the lead wires are de- 
formed and shorted during the injection molding opera- 
tion of the pipe body portion. However, the lead wires 
have to be thin members of a low rigidity because they 

so are buried in the pipe body portion. Therefore, difficult 
works are required for pressing out the lead wires, and 
the material yield is poor. Other difficult works are also 
required for setting the lead wires in the resin holder. As 
a result, although the pipe body portion can be easily 

55 injection-molded, the preceding works take many steps 
and a high cost, and the production can take a high cost. 
[0009] These situations are similar to the case where 
another electric product is to be manufactured. The 
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electrically conducting portions and the support portions 
or casing for mounting the former are required to have 
different items for their electric characteristics, strengths 
and materials. Therefore, it is frequent that each of the 
parts are individually prepared at different steps before 5 
they are finally combined to manufacture the product. 
Therefore, there were structural factors to degrade the 
production efficiency, for example, the necessity of the 
manual works in the assembling step. 
[0010] This invention has been conceived on the 10 
background of the aforementioned situations and has 
an object to provide a product having electrically con- 
ducting portions and of an excellent productivity, and a 
method for manufacturing the product. 
[0011] Another object of this invention is to make it is 
possible to injection-mold the electrically conducting 
portions, 

[0O12] Still another object of this invention is to make 
the coil for a motor lightweight and to improve the pro- 
ductivity of the coil. 20 
[0013] A further object of this invention is to improve 
the productivity of a separator for a fuel cell. 
[0014] A further object of this invention is to make a 
fuel delivery pipe for an engine lightweight and to lower 
the cost for the fuel delivery pipe. 25 

DISCLOSURE OF THE INVENTION 

[0015] In order to achieve the aforementioned ob- 
jects, according to the invention of Claim 1 , there is pro- 30 
vided a product comprising electrically conducting por- 
tions, characterized in that said electrically conducting 
portions are made of a highly conductive resin. 
[0O16] In the invention of Claim 1 , therefore, the elec- 
trically conducting portions are made of the resin so that 35 
the product having the electrically conducting portions 
can be made lightweight. 

[0017] On the other hand, the invention of Claim 2 is 
characterized in that said electrically conducting por- 
tions are coils having an electric path formed helically 40 
on an axis for passing an electric current. 
[0018] In the invention of Claim 2, therefore, the coils 
can be formed by the resin molding method such as the 
injection molding method thereby to improve the manu- 
facture workability of the product having the electrically 45 
conducting portions. 

[0019] In the construction described in Claim 1, the 
invention of Claim 3 is characterized: by comprising a 
plurality of parts having a multiplicity of linear electrically 
conducting portions made of a highly conductive resin 50 
and exposed at their two end portions to joint faces; and 
in that said parts are so jointed that the end portions of 
the electrically conducting portions, as exposed to the 
joint faces, are made electrically conductive with the end 
portions of the electrically conducting portions of mating 55 
parts thereby to form continuous coils. 
[0020] In the invention of Claim 3, therefore, the coils 
or the helically continuous electric path for the electric 
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current are formed by manufacturing the individual parts 
by the ordinary resin molding method and by jointing 
those parts. Therefore, there is improved the manufac- 
ture workability of the product having the coils. 
[0021] In the construction described in Claim 2, the 
invention of Claim 4 is characterized in that said coils 
construct the stator or rotor of a motor. 
[0022] In the invention of Claim 4, therefore, the stator 
or rotor of the motor is made lightweight, or its manufac- 
ture workability is improved. 

[0023] In the construction described in Claim 1 , the 
invention of Claim 5 is characterized: in that said elec- 
trically conducting portions are coils wound in multiple 
turns around a core arranged in the axial direction for 
forming an electric path; in that said coils are equidis- 
tantly arranged in the circumferential direction on said 
axis; and in that each of said coils includes: a body por- 
tion extending in parallel with said core and having a 
multiplicity of first electrically conducting portions insu- 
lated from each other and exposed at its two end por- 
tions to the two axial end joint faces; and end plate por- 
tions jointed to the two axial end portions of said body 
portion and having second electrically conducting por- 
tions insulated from each other and made electrically 
conductive to the exposed end portions of the first elec- 
trically conducting portions forconnecting said first elec- 
trically conducting portions with one continuous circuit. 
[0024] In the invention of Claim 5, therefore, the coils 
having the electrically conducting portions wound 
around the core can be obtained by jointing the end plate 
portions of the body portion thereby to improve the man- 
ufacture workability of the coils. 

[0025] In the construction described in Claim 1, the 
invention of Claim 6 is characterized: in that said product 
is a separator made electrically conductive with one of 
two electrodes which are set across an electrolyte; and 
in that the portion, as made conductive with said elec- 
trode, of said separator is said electrically conducting 
portions made of the highly conductive resin. 
[0026] According to the invention of Claim 6, there- 
fore, at least one portion of the separator is made of the 
resin so that it can be made lightweight to reduce the 
weight of the fuel cell which is constructed by stacking 
a multiplicity of single cells. 

[0027] In the construction described in Claim 1, the 
invention of Claim 7 is characterized: in that said elec- 
trically conducting portions are a separator for a fuel cell 
having electrodes arranged on its surface and arranged 
across an electrolyte; in that said separator is formed 
into a flat plate shape having a plurality of vent grooves 
formed on its two front and back faces and to the facial 
direction; in that said one face has an intake portion 
formed therein communicating with one end portion of 
each of said vent grooves formed in said one face, and 
an exhaust portion formed therein and communicating 
with the other end portion, whereas said other face has 
an intake portion formed therein and communicating 
with one end portion of each of said vent grooves formed 


3 


5 

in said other face and an exhaust portion formed therein 
and communicating with the other end portion. 
[0028] In the invention of Claim 7, therefore, the sep- 
arator for the fuel cell is made of the highly conductive 
resin. Even when the separator is specially complicated 
in shape by the vent grooves formed in its surface or 
back face and by the intake portion or the exhaust por- 
tion communicating with the vent grooves, it can be 
manufactured of the thermoplastic resin by the injection 
molding or extrusion molding method thereby to im- 
prove the manufacture workability. 
[0029] According to the invention of Claim 8, there is 
provided a method for manufacturing a product with 
electrically conducting portions, characterized in that 
said electrically conducting portions are formed by pour- 
ing a highly conductive resin into a shape corresponding 
to said electrically conducting portions and then by 
causing the highly conductive resin to solidify. 
[0030] In the invention of Claim 8, therefore, the elec- 
trically conducting portions are made of the highly con- 
ductive resin by the injection molding or extrusion mold- 
ing method so that they can be easily formed to improve 
the manufacture workability of the product having the 
electrically conducting portions. 
[0031 ] I n the method of Claim 8 , the invention of Claim 

9 is characterized: in that said electrically conducting 
portions are formed in a plurality of parts to be jointed 
to each other and in a state in which the end portions 
are exposed to the joint faces of said parts; by pouring 
said highly conductive resin into a linear shape to solidify 
and in that said parts are so jointed that the end portions 
of the electrically conducting portions, as exposed to the 
joint faces, are made electrically conductive with the end 
portions of the electrically conducting portions of mating 
parts thereby to form continuous coils. 

[0032] In the invention of Claim 9, therefore, the coils 
can be formed by forming the electrically conducting 
portions individually in predetermined shapes in the plu- 
rality of parts and then by jointing those parts to each 
other. Therefore, it is possible to improve the manufac- 
ture workability of the product having the coils. 
[0033] In the method of Claim 8, the invention of Claim 

10 is characterized by comprising: the step of inserting 
a multiplicity of linear members separately of each other 
into a molding cavity and dosing a molding die; the step 
of forming an insulating portion by injecting an electri- 
cally insulating resin into the cavity; and the step of form- 
ing said electrically conducting portions insulated from 
each other, by removing said linear members and clos- 
ing the die again and then by injecting said highly con- 
ductive resin into a hollow portion formed by said linear 
members. 

[0034] In the invention of Claim 10, therefore, the 
electrically conducting portions insulated from each oth- 
er can be made by the injection molding method to im- 
prove the manufacture workability of the product having 
the electrically conducting portions therein. 
[0035] In the invention of Claim 1, still moreover, the 


6 

invention of Claim 11 is characterized in that the electri- 
cally conducting portions of said highly conductive resin 
are formed in the state of being buried in the surface 
layer of a body portion of a hollow or solid shaft shape. 

5 [0036] In the invention of Claim 1 1 ( therefore, it is pos- 
sible to make the product lightweight in which the elec- 
trically conducting portions are formed along the circum- 
ferential portion of the shaft-shaped body portion. On 
the other hand, the electrically conducting portions are 

10 made of the highly conductive resin so that they can be 
easily manufactured. 

[0037] In the invention of Claim 11, the invention of 
Claim 12 is characterized: in that said body portion 
formed into a pipe shape and is provided at its prede- 

15 termined portion with a connector portion having metal 
terminals; and in that said electrically conducting por- 
tions are made conductive with the metal terminals. 
[0038] In the invention of Claim 1 2, therefore, it is pos- 
sible to improve the manufacture workability of the prod- 

20 uct which has the electrically conducting portions 
around the pipe-shaped body portion and the connector 
portion for making the electrically conducting portions 
conductive to the outside. 

[0039] In the invention of Claim 12, moreover, the in- 
25 vention of Claim 13 is characterized: in that said body 
portion is provided at its predetermined portion with a 
port portion for communicating with the inside of said 
body portion; and in that said connection portion is dis- 
posed in the vicinity of said port portion. 
30 [0040] In the invention of Claim 1 3, therefore, it is pos- 
sible to easily attach and remove the parts to be electri- 
cally driven or controlled and made to communicate with 
the body portion, to produce a product of an excellent 
manufacture workability, and to make the produce light- 
35 weight. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0041 ] 

40 

Fig. 1 is a perspective view of a stator of an example 
of this invention. 

Fig. 2 is a sectional view of line II - II of Fig. 1 . 
Fig. 3 is a schematic perspective view of the stator. 
45 Figs. 4 (A), (B), (C) and (D) are explanatory views 
showing a process for manufacturing a body portion 
of the stator. 

Figs. 5 (A), (B) and (C) are explanatory views show- 
ing a process for manufacturing a cover portion of 

50 the stator. 

Figs. 6 (A), (B) and (C) are explanatory views show- 
ing a process for manufacturing an insulating por- 
tion for the body portion of the stator by using a split 
core according to one example of the method of this 

55 invention. 

Figs. 7 (A), (B), (C) and (D) are explanatory views 
showing a process for manufacturing the cover por- 
tion to be attached to the insulating portion. 
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Figs. 8 (A), (B), (C) and (D) are explanatory views 
showing a process for manufacturing the stator in 
combination with the split core. 
Figs. 9 (A), (B), (C), (D) t (E) and (F) are explanatory 
views showing a process for manufacturing the in- 5 
sulating portion for the body portion of the stator by 
using a lost core according to one example of the 
method of this invention. 

Figs. 10 (A), (B), (C) and (D) are explanatory dia- 
grams showing a process for manufacturing a stator 10 
in combination with the split core which is obtained 
at steps shown in Figs. 9 (A) to (F). 
Figs. 11 (A) and (B) are perspective views showing 
one example of a fuel cell separator according to 
one example of this invention. 15 
Fig. 12 is a schematic diagram for explaining a 
method for manufacturing the separator. 
Fig. 13 is a sectional view of a portion of the fuel cell 
having the separator packaged therein. 
Fig. 14 is a perspective view schematically showing 20 
a fuel delivery pipe according to this invention. 
Fig. 15 is a top plan view schematically showing the 
body portion in the manufacture process. 
Fig. 16 is a diagram conceptionally showing a two- 
color molding machine in the delivery pipe. 25 
Fig. 17 is a schematic view schematically showing 
a cover to be attached to that body portion. 

BEST MODE FOR CARRYING OUT THE INVENTION 

30 

[0O42J This invention will be described on the basis of 
specific examples. This invention is directed to an elec- 
tric product or electronic product having an electrically 
conducting portion, and this electrically conducting por- 
tion may be capable of feeding electrons and may be 35 
exemplified by either an electric path for feeding an elec- 
tric power or an electric path for feeding an electric sig- 
nal. Therefore, the electrically conducting portion is ar- 
ranged in the mode in which an output portion and an 
input portion are connected, and the intermediate por- 40 
tion is electrically insulated. The entire shape is gener- 
ally a thin wire shape similar to that of the prior conduc- 
tors, to which this invention is not limited. 
[0043] On the other hand, the aforementioned electric 
product or electronic product is constructed to execute 45 
a predetermined function, as assigned thereto, electri- 
cally, and includes not only an electric power unit and a 
signal transmitting unit or receiving unit but also a sen- 
sor for converting a physical quantity into an electric 
quantity, a converterfor converting an electric signal into 50 
a signal of another mode such as an optical signal, and 
a power generating unit. 

[0044] The electrically conducting portion in this in- 
vention is formed of a thermally plastic highly conductive 
resin. This highly conductive resin exhibits a fluidicity in 55 
its entirety when heated to a high temperature and has 
a volumetric resistivity as low as can be practically used, 
and is exemplified by a resin having a solder kneaded 
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in an ABS resin. As the kneaded solder is the more, the 
volumetric resistivity becomes the lower so that the 
kneading property and the fluidicity are influenced. 
Therefore, the amount of kneaded solder may be deter- 
mined according to the characteristics demanded. A 
suitable amount is exemplified by about 20 to 60 %. With 
this amount of kneaded solder, the volumetric resistivity 
is of the order of 10" 5 Q cm. 

[0045] Figs. 1 to 3 show an AC motor stator 1 accord- 
ing to one example of an electric/electronic product ac- 
cording to this invention. Fig. 1 is a schematic perspec- 
tive view; Fig. 2 is a sectional view taken along line II - 
II of Fig. 1 ; and Fig. 3 is a schematic exploded perspec- 
tive view. As shown in these Figures, this stator 1 is 
formed in its entirety into an annular shape and is con- 
structed by arranging a plurality of coils 2 equally in an 
annular shape. 

[0046] More specifically, the stator 1 is constructed of 
a cylindrical body portion 3, and upper and lower cover 
portions 4 and 5 jointed to the two axial end portions of 
the body portion 3. This body portion^ is constructed 
by forming a number of thinly linear conductors or elec- 
trically conducting portions 7 on the outer circumference 
of stator core 6 arranged in the axial direction, and by 
molding the entirety of a synthetic resin into a cylindrical 
shape. The stator core 6 is constructed by laminating 
thin electromagnetic steel sheets, for example, and a 
plurality of flat plate portions are protruded radially out- 
ward from the annular portion so that the electrically 
conducting portions 7 are arranged generally in parallel 
on the outer circumference of the flat shape protrusions 
as the cores. 

[0047] On the other hand, the electrically conducting 
portions 7 are formed of the aforementioned highly con- 
ductive resin into the thin linear shape, and their individ- 
ual two end portions are exposed to joint faces 8 and 9 
or the axial end faces of the body portion 3. Moreover, 
these electrically conducting portions 7 are insulated 
from each other and individually form the linear electric 
paths for electric currents, which are arranged in the 
body portion 3 between the joint faces 8 and 9 and which 
are independent of each other. 

[0048] On the other hand, the individual upper and 
lower cover portions 4 and 5 are formed in its entirety of 
an electrically insulating synthetic resin into thin sheets 
of an annular shape like the joint faces 8 and 9 so that 
they may be jointed to and integrated with the joint faces 
8 and 9. In the individual cover portions 4 and 5, there 
are formed electrically conducting portions 1 0 and 1 1 of 
a thin linear shape, which are formed of the highly con- 
ductive resin and insulated from each other. Of these 
electrically conductive portions 1 0 and 1 1 , the electrical- 
ly conductive portions 1 1 formed in the lower cover 5 are 
conductive portions for the so-called "in-phase connec- 
tions" and are connected with the end portions of the 
predetermined corresponding electrically conducting 
portions 7 of the stator core 6, as opposed to each other 
across the stator core 6, thereby to make the electrically 
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conducting portions 7 electrically conductive with each 
other. As a result, the two end portions of the individual 
electrically conductive portions 11 in the lower cover 5 
are exposed at such positions to a joint face 1 2 confront- 
ing the body portion 3 as to correspond to the exposed 
ends of the electrically conducting portions 7 in the body 
portion 3. 

[0049] On the other hand, the other cover portion 4, i. 
e., the electrically conductive portions 10 in the upper 
cover 4 include electrically conducting portions for the 
in-phase connections and electrically conducting por- 
tions for inter-phase connections. Specifically, the elec- 
trically conducting portions for the in-phase connections 
are formed, like the aforementioned electrically con- 
ducting portions 11 in the lower cover 5, into a thin linear 
shape such that their two end portions are electrically 
insulated from each other while being exposed at posi- 
tions corresponding to the exposed ends of the electri- 
cally conducting portions 7 in the body portion 3 to a joint 
face 13 confronting the body portion 3. Specifically, the 
individual end portions of the electrically conducting por- 
tions 7 in the body portion 3 are connected tn-phase-by 
the electrically conducting portions 10 and 11 in the in- 
dividual cover portions 4 and 5 so that those electrically 
conducting portions 7, 10 and 11 construct as a whole 
one electric path, as wound around the statorcore 6, i. 
e. , the coil 2. On the other hand, the electrically conduct- 
ing portions for the inter-phase connections are so 
formed in the upper cover 4 for the stator for a three- 
phase AC motor, for example, as to make every three 
coils 2 electrically conductive. 

[0050] Here, the terminal portions for extracting the 
coils 2 of the individual phases electrically to the outside 
may be formed of the aforementioned highly conductive 
resin in either of the individual cover portions 4 and 5. 
Here will be described the relations between the afore- 
mentioned specific example and this invention. The 
aforementioned body portion 3 corresponds to a body 
portion of Claim 5; the internal electrically conducting 
portions 7 correspond to a first conductive portion in 
Claim 5; the individual cover portions 4 and 5 corre- 
spond to an end plate portion in Claim 5; and the internal 
electrically conducting portions 10 and 11 correspond to 
a second conductive portion in Claim 5. 
[0051] Here will be described a method for manufac- 
turing the aforementioned stator 1. In this stator 1, all 
the electrically conducting portions 7, 1 0 and 1 1 for the 
electric current are formed of either a thermoplastic 
highly conductive resin or a highly conductive resin ex- 
hibiting a fluidicity while being molded and holds a rigid- 
ity after set, so that they can be manufactured by utilizing 
an insert molding by an injection molding. Figs. 4 (A), 
(B), (C) and (D) show a process for manufacturing the 
body portion 3 schematically. First of all, the integral type 
stator core 6, in which the plurality of flat sheet portion 
along the axial direction are radially protruded from the 
outer circumference of the annular portion, is formed by 
laminating electromagnetic steel sheets. Next, this sta- 
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tor core 6 is inserted and held in the cavity of a two-color 
molding die 20, and the die 20 is closed. In this case, in 
orderto retain passages for the multiplicity of electrically 
conducting portions 7 in the space portion around the 

5 outer circumference of the stator core 6, linear portions 
21 corresponding to the electrically conducting portions 
7 are arranged as the so-called "cores". In this case, an 
insulating resin 22 is injected into the cavity. 
[0052] The insulating resin, as injected into the cavity, 

10 is solidified after having flown into the space portion 
formed between the stator core 6 and the aforemen- 
tioned linear members 21 as the cores, to produce a 
molding along the shape of the cavity. After this, the die 

20 is opened to extract the linear members 21 as the 
*5 cores. A portion of a molding 24 thus obtained is shown 

in Figs. 4 (A), (B), (C) and (D). In the shown example, 
the linear members 21 having a hexagonal section are 
employed as the cores, so that the linear space portion 
formed for injecting-molding the electrically conducting 

20 portions 7 is formed into a honeycomb shape. 

[0053] When the linear members 21 as the cores are 
to be removed by opening the die, the molding 24 of the 
insulating resin 22 is left unchanged in its placed state 
in the die 20, and the linear members 21 are removed. 

25 After this removal, the die 20 is dosed again, and the 
aforementioned highly conductive resin 25 is then inject- 
ed into the die 20 so that it may be molded. The highly 
conductive resin 25 thus injected into the die 20 flows 
to fill the cavity or space portion formed in the die 20 so 

30 that it solidifies. At this state, the cavity in the die 20 has 
the honeycomb shape, as formed by extracting the 
aforementioned linear members 21 , of the multiplicity of 
linear space portions made independent of each other 
and extending through the two axial end faces of the 

35 molding 24. As a result, the highly conductive resin 25 
is molded to solidify in the shape of the cavity to form 
the multiplicity of electrically conducting portions 7 insu- 
lated electrically from each other. Here, these electrical- 
ly conducting portions 7 are contoured to accord to the 

40 shape of the cavity. In this example, the linear members 

21 as the cores are arranged in and parallel to the stator 
core 6. Therefore, the electrically conducting portions 7 
are formed and shaped across and generally parallel to 
the statorcore 6 and are exposed at its two end portions 

^5 to the two axial end face, i.e., the joint faces of the body 
portion 3. 

[0054] Here, the linear members 21 as the aforemen- 
tioned removable cores can also be replaced by slide 
cores generally of the same shape arranged in the mold- 
so ing die so that the hollow portions for the electrically con- 
ducting portions 7 may be formed of the slide cores. In 
this case, the slide cores may be driven by either a suit- 
able cam mechanism disposed in the molding die or a 
hydraulic or electric actuator. 
55 [0055] On the other hand, a process for manufactur- 
ing the aforementioned cover portions 4 and 5 is sche- 
matically shown in Figs. 5 (A), (B) and (C). These cover 
portions 4 and 5 can also be manufactured by the two- 
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color molding method employing the insulating resin 
and the highly conductive resin. At first, there is pre- 
pared a two-color molding die 30 which is provided with 
a cavity having a shape corresponding to the entire 
shape of the cover portions 4 and 5. The insulating resin 
22 is injected into the dosed die. Then, the highly con- 
ductive resin 25 is injected onto the face side corre- 
sponding to the joint face so as to form the aforemen- 
tioned electrically conducting portions 10 and 11 . For the 
uppercover4, the highly conductive resin is injected on- 
to the face opposed to the joint face (or the back face), 
to form the electrically conductive portion for the inter- 
phase connections. 

[0056] The body portion 3 and the individual cover 
portions 4 and 5 thus formed are jointed at their joint 
faces, as described hereinbefore. Then, the two end 
portions of the electrically conducting portions 7 in the 
body portion 3 are electrically connected by the electri- 
cally conducting portions 1 0 and 1 1 of the cover portions 
4 and 5 to form a plurality of coils 2 around the stator 
core 6 simultaneously. According to the methods shown 
in Figs. 4 (A), (B), (C) and (D) and Figs. 5 (A), (B) and 
(C), more specifically, the stator 1 having the coils can 
be manufactured by the two works, as roughly divided, 
of the injection molding work and the work of jointing the 
plurality of parts while eliminating the works of winding 
conductors annularly for forming the coil 2 or refining the 
shapes. By forming the sectional shape of the electri- 
cally conducting portions 7 in the aforementioned body 
portion 3 into a suitable shape such as a hexagonal 
shape or an octagonal shape, on the other hand, the 
sectional area of the coil 2 occupying that of the body 
portion 3 can be increased to improve the efficiency of 
the motor using the electrically conducting portions. 
[0057] Here will be described the relations between 
the aforementioned method and this invention. The step 
shown in Fig. 4 (B) corresponds to the step in the inven- 
tion of Claim 10 of inserting the linear members to dose 
the die; the step shown in (C) corresponds to the step 
of the invention of Claim 10 of injection-molding an in- 
sulating portion; and the step shown in (D) corresponds 
to the step of the invention of Claim 1 0 of injection-mold- 
ing a highly conductive resin to form electrically conduct- 
ing portions. 

[0058] In the aforementioned example, there is em- 
ployed the integral type stator core 6. In the method of 
this invention, the stator can be manufactured by em- 
ploying a split type stator core. This example is sche- 
matically shown in Figs. 6 (A), (B) and (C). A split stator 
core 6a, as shown in Fig. 6 (A), is made by dividing the 
integral type stator core 6 shown in Figs. 4 (A), (B), (C) 
and (D) into the pole number and is provided with plate- 
shaped portions which protrude radially outward from 
the 1/6 arcuate portions and extend axially. This split 
stator core 6a is disposed in a two-color molding die 40, 
and this die 40 is dosed. In this state, an insert-molding 
is performed by injecting the insulating resin 22. At this 
step, on the two sides across the plate-shaped portion 


of the split stator core 6a, there is formed generally sec- 
tor-shaped insulating portion 41 which involves a multi- 
plicity of thin hollow portions directed in the axial direc- 
tion. The hollow portions can be formed by forming the 
5 shape of the cavity into the one corresponding to the 
insulating portion 41. In order to retain the aforemen- 
tioned hollow portions to be the electrically conducting 
portions for introducing the highly conductive resin, on 
the other hand, thin linear members extending in the ax- 
10 ial direction may be arranged at the aforementioned in- 
sert-molding time, as in the aforementioned specific ex- 
ample, on the two sides across the aforementioned 
plate-shaped portion. The insulating portion 41 thus 
formed has the honeycomb shape, as shown in Figs. 4 

15 (A), (B), (C) and (D). 

[0059] After the insulating portion 41 was injection- 
molded, as described above, the electrically conducting 
portions 7 are injection-molded in the same die 40 as 
the aforementioned one. With the insulating portion 41 

20 being held at the same position as the aforementioned 
one, imore specifically, the aforementioned highly con- 
ductive resin 25 is injected into that die 40. This highly 
conductive resin 25 flows to solidify in the hollow por- 
tions of the thin linear shape to form the electrically con- 

25 ducting portions 7 which are exposed at their individual 
end portions to the two axial end faces of the insulating 
portion 41 , i.e., to the joint faces. 
[0060] On the other hand, there are made upper and 
lower cover portions (or split covers) 42 which has a 

30 shape corresponding to that of the end faces (or the joint 
faces) of the aforementioned insulating portion 41 . 
These cover portions 42 can be manufactured by the 
two-color molding method as in the case where the in- 
dividual cover portions 4 and 5 are manufactured in the 

35 aforementioned specific example. As shown in Figs. 7 
(A), (B), (C) and (D), more specifically, theinsulating r res- 
in 22 is injected at first into a die 43 which has a cavity 
of the shape corresponding to the split covers 42 to be 
manufactured. Next, with the molding of the insulating 

40 resin being arranged in the die 43, the highly conductive 
resin 25 is injected to form the electrically conducting 
portion 1 0 on one face. This electrically conducting por- 
tion 10 corresponds to the electrically conducting por- 
tions 10 and 11 in the aforementioned cover portions 4 

45 and 5 so that the two end portions of the electrically con- 
ducting portion 1 0 are so exposed to the joint faces as 
to correspond to the electrically conducting portion 7 in 
the aforementioned insulating portion 41. On the other 
face (or the back face) of one split cover 42 correspond- 

50 ingtothe upper cover, the electrically conducting portion 
1 1 forthe inter-phase connections is formed of the highly 
conductive resin by the injection molding method. 
[0061] The split covers 42 thus obtained are jointed 
to the two end faces of the aforementioned insulating 

55 portion 41 to make a split core 44. In the example shown 
herein, the split core 44 has coils of six poles so that it 
is a part of an arcuate length of 1/6. On the other hand, 
the aforementioned insulating portion 41 is provided 
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with the multiplicity of electrically conducting portions 7 
extending axially, whose end portions 7 are electrically 
connected by the electrically conducting portions 10 
formed in the split covers 42 to construct the coil or one 
continuous electric path as a whole. 
[0062] The six split cores 44 thus manufactured are 
prepared and arrayed on a circumference, as shown in 
Figs. 8 (A), (B), (C) and (D), so that they form the annular 
stator core 2 as a whole. Specifically, the six split cores 
44, as annularly arranged, are arranged at a small clear- 
ance inbetween in an injection-molding die 45, and the 
insulating resin 22 is injected into the die 45. As a result, 
the insulating resin flows into the clearances between 
the individual coils to effect the inter-phase insulation 
and to integrate the entirety, in this case, the spaces for 
the inter-phase connections are retained by the die 45 
or a suitable filler. After this, the highly conductive resin 
25 is injected into the spaces for the inter-phase con- 
nections to form electrically conducting portions 46 for 
the inter-phase connections. 

[0063] Any of the aforementioned methods is to form 
the continuous coils as a whole by connecting the elec- 
trically conducting portions, as formed on the two sides 
across the stator core, at the electrically conducting por- 
tions formed in the cover portions to be jointed to the 
two axial end portions of the former electrically conduct- 
ing portions. In this invention, however, the coils can al- 
so be directly formed by the highly conductive resin. 
Here will be described this example in the following. The 
method to be described is the so-called "lost core meth- 
od" in which the member corresponding to the core for 
the electrically conducting portions is lost. 
[0064] First of all, the six split stator cores 6a are pre- 
pared, as shown in Figs. 9 (A), (B), (C), (D), (E) and (F), 
and are individually wound in a coif shape with a thin 
wire of an alloy of a low melting point to form a lost core 
50. This lost core 50 is made of an alloy having a melting 
point slightly higher than the injection-molding temper- 
ature of the aforementioned insulating resin 22, for ex- 
ample, and is insulating-coated with the same material 
as the insulating resin 22. 

[0065] The split stator core 6a having the aforemen- 
tioned lost core 50 formed is placed in an injection-mold- 
ing die 51 , and the insulating resin 22 is injected into the 
die 51 to form an insulating portion 53. This insulating 
portion 53 is formed into a shape similar to the afore- 
mentioned insulating portion 41 , as shown in Figs. 6 (A), 
(B) and (C). Moreover, the lost core 50 is exposed at its 
end portion to the outside. 

[0066] The insulating portion 53 thus obtained is ex- 
tracted from the die 51 and is heated to a temperature 
higher than the melting point of the lost core 50. As a 
result, the lost core 50 is molten away to form the coil- 
shaped hollow portion in the insulating portion 53. Next, 
the insulating portion 53, from which the lost core 50 has 
been molten away, i.e., the insulating portion 53 having 
the coil-shaped hollow portion is placed in an injection- 
molding die 54, and the highly conductive resin 25 is 
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injected into the mold 54. The highly conductive resin 
25 flows to fill up the coil-shaped hollow portion in the 
insulating portion 53 and solidifies to form the electrically 
conducting portion. In short, the coil is formed of the 
5 highly conductive resin. 

[0067] The six split cores 55 thus formed are prepared 
and arrayed at a slight clearance inbetween in an annu- 
lar shape, as shown in Figs. 1 0 (A), (B), (C) and (D), and 
are hold as they are in an injection-molding die 56. The 

10 insulating resin 22 is injected into the die 56. As a result, 
the insulating resin flows into the clearances between 
the individual coils to effect the inter-phase insulation 
and to integrate the entirety. In this case, the spaces for 
the inter-phase connections are retained by the die 56 

15 or a suitable filler. After this, the highly conductive resin 
25 is injected into the spaces for the inter-phase con- 
nections to form electrically conducting portions 57 for 
the inter-phase connections. This process, as shown in 
Figs. 10 (A), (B), (C) and (D), is similar to the forming 

20 process shown in Figs. 8 (A), (B), (C) and (D). 

[0068] By the aforementioned so-called "split core 
two-color molding junction method", as shown in Figs. 
6 (A), (B) and (C) to Figs. 8 (A), (B), (C) and (D) or the 
so-called "lost core integral two-color molding method", 

25 as shown in Figs. 9 (A) to (F) and Figs. 10 (A), (B), (C) 
and (D), too, the coils or the stator core having the coils 
can be manufactured by a method which is composed 
mainly of the injection molding of a resin. In this case, 
the manual work such as the final reforming work, as 

30 has been indispensable in the prior art, can be eliminat- 
ed to improve the manufacturing workability. 
[0069] Moreover, this invention can be applied a sep- 
arator for fuel cells. One example of the separator 60 is 
shown in Figs. 1 1 (A) and (B). Specifically, this separator 

35 60 is formed in its entirety into a flat plate shape. On one 
face (as shown in Fig. 11 (A)), there are formed a plu- 
rality of vent grooves 61 in parallel with each other, and 
an intake groove 62 and an exhaust groove 63 to func- 
tion as headers for causing the individual grooves 61 to 

40 communicate with each other are formed in the longitu- 
dinal end portions of the vent grooves 61 and in a direc- 
tion perpendicular to those vent grooves 61 . In one end 
portion of the intake groove 62, moreover, there is 
formed an intake port 64 which extends in the thickness 

45 direction of the separator 60. In one end portion of the 
exhaust groove 63, too, there is likewise formed a 
through exhaust port 65. 

[0070] In the other face (as shown in Fig. 11 (B)), on 
the other hand, there are formed a plurality of vent 

50 grooves 66 which are directed perpendicularly of the 
aforementioned vent grooves 61 and in parallel with 
each other. At the two longitudinal end portions of those 
vent grooves 66, there are formed an intake groove 67 
and an exhaust groove 68 which are formed perpendic- 

55 ularly of those vent grooves 66 for causing the vent 
grooves 66 to communicate with each other. At one end 
portion of the intake groove 67 and at a position to have 
no interference (or communication) with any of the 
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grooves formed in the aforementioned one face, there 
is formed an intake port 69 which extends in the thick- 
ness direction through the separator 60. At one end por- 
tion of the exhaust groove 63 and at position to have no 
interference (or communication) with any of the grooves 5 
formed in said one face, on the other hand, there is like- 
wise formed a through exhaust port 70. Here, not only 
the intake port 64 but also the exhaust port 65 are also 
formed at positions to have no interference (or commu- 
nication) with the individual grooves 66, 67 and 68 10 
formed in the other face. 

[0071] Therefore, the individual grooves 62, 61 and 
63, as formed in one face, form gas passages from the 
intake port 64 to the exhaust port 65, and the individual 
grooves 67, 66 and 68, as formed in the other face, form is 
gas passages from the intake port 69 to the exhaust port 
70. Moreover, the individual ports 64, 65, 69 and 70 do 
not communicate with the grooves in the face on the op- 
posite side. Therefore, the gas passages in the individ- 
ual faces do not communicate but are independent of 20 
each other so that they can pass different gases simul- 
taneously. Here, the aforementioned intake ports 64 and 
69 and the intake grooves 62 and 67 communicating 
with the former correspond to an intake portion in Claim 
7, and the aforementioned exhaust ports 65 and 70 and 25 
the exhaust grooves 63 and 68 communicating with the 
former correspond to an exhaust portion in Claim 7. 
[0072] Moreover, this separator 60 is formed of the 
aforementioned highly conductive resin. Specifically, 
the separator 60 can be manufactured, as shown in Fig. 30 
12, by injecting the highly conductive resin into a mold- 
ing die 72 which is provided with protrusions, projections 
or cores at portions corresponding to the aforemen- 
tioned individual grooves or ports. 

[0073] Fig. 1 3 shows the employing mode of the sep- 35 
arator 60 schematically. This separator 60 is employed 
in a solid high-molecular type fuel cell, for example, so 
that a fuel cell stack is made by arranging the separators 
60 across an electrolytic film 71 of proton permeable 
high molecules and by arranging a multiplicity of ar- 40 
rangements in series. On the surfaces of the electrolytic 
film 71 , there are mounted electrodes of a porous struc- 
ture having catalytic particles of platinum. The individual 
separators 60 are brought into close contact with the 
electrodes. Therefore, the individual grooves 61 , 62, 63, 45 
66, 67 and 68 in the separator 60 are closed at their 
open ends with the electrolytic film 71 to form tunnel- 
shaped gas passages. In this state, a fuel gas such as 
hydrogen gas is fed to the passages on the side of a fuel 
electrode, and an oxidizing gas such as air is fed to the so 
passages on the opposite side of an air electrode. Then, 
simultaneously as the protons, as produced by the elec- 
trolytic dissociations of hydrogen, migrate through the 
electrolytic film 71 to the air electrode side, the electrons 
are extracted from the fuel electrodes to the outside. In 55 
short, there is generated an electromotive force. 
[0074] The fuel cell is constructed by arraying a mul- 
tiplicity of single cells in series as are composed of the 


paired separators 60 and the sandwiched electrolytic 
film 71. However, the separators 60 are made of the 
highly conductive resin and have a low weight so that 
the weight of the fuel cell as a whole can be reduced. 
On the other hand, the separators can be manufactured 
by the injection molding method to improve the manu- 
facturing workability. 

[0075] Here, the separator 60 is formed into the flat 
plate shape as a whole so that it can be manufactured 
by pressing a sheet material of a highly conductive resin . 
If the grooves in the front and back sides are formed to 
have no communication, as described above, there is 
manufactured the separatorfor connecting the fuel cells 
in series. This invention should not be limited thereto but 
may be constructed such that the grooves in the front 
and back sides are made to communicate through the 
intake ports and the exhaust ports and are individually 
fed with gases of identical kinds. The separator of this 
construction can be employed in the case where the sin- 
gle cells are connected in parallel to construct the stack. 
On the other hand, the electrolyte of the fuel cells should 
not be limited to the aforementioned solid high-molecu- 
lar film. 

[0076] Although this invention has been described 
hereinbefore on its specific example, it should not be 
limited thereto but can be further applied to another elec- 
tric/electronic product. For example, the electrically con- 
ducting portions for generating the heat in a heater to 
act at a relatively low temperature or the electrically con- 
ducting portions for feeding an electric power to an ex- 
othermic element can be made of a highly conductive 
resin, and the contact portions of connectors or switches 
can be molded of the highly conductive resin. This in- 
vention can be further applied to a product having a rod 
antenna or a printed type antenna made of the highly 
conductive resin, a product having a circuit formed of 
the highly conductive resin directly on the inner face of 
a casing, or an electromagnetic clutch having a coil por- 
tion made of the highly conductive resin. Still moreover, 
this invention should not be limited to the stator of the 
motor but can also be applied to a rotor provided with 
coils. 

[0077] Here will be described another example of the 
product according to this invention. Fig. 14 schematical- 
ly shows a fuel delivery pipe (as will be shortly referred 
to the "delivery pipe") 80 according to this invention. This 
delivery pipe 80 is a product, to which an injector 81 pre- 
pared for each of the (not-shown) cylinders of an engine 
is attached, to feed the fuel to the individual cylinders 
through the injectors 81 . The delivery pipe 80, as shown 
in Fig. 14, is provided with a pipe-shaped body portion 
82, which is provided at its one end portion with a joint 
portion 83 for connecting the not-shown fuel pipe. In a 
plurality of portions of the body portion 82 at a predeter- 
mined axial spacing, on the other hand, there are formed 
portportions 84forfitting the injectors 81 . Here, the body 
portion 82 has its other end portion closed or construct- 
ed to connect the (not-shown) return pipe. 
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[0078] At the end portion on the side of the aforemen- 
tioned joint portion 83, there is formed an engine wire 
side connector portion 85 integrally with the body portion 
82. In the example shown in Fig. 14, the engine wire 
side connector portion 85 is formed into a rectangular 5 
hollow shape, in which a plurality of metallic terminals 
86 of a number corresponding to that of the injectors 81 
are arrayed and fixed in a predetermined mode. In the 
vicinity of the aforementioned individual port portions 
84, on the other hand, there are formed injector side 10 
connector portions 87 integrally with the body portion 
82. In the injector side connector portion 87, there are 
arrayed and fixed at least two metal terminals 88 for an 
anode and a cathode in a predetermined mode. Here, 
the relative positions between the injector side connec- '5 
tor portion 87 and the port portion 84 coincide with those 
between a connector portion 89 and a joint portion 90 
in the injector 81 to be attached thereto, and the array 
of the individual metal terminals 88 coincides with that 
of the terminals of the connector portions 89 in the in- 20 
jector 81 . By fitting the joint portion 90 of the injector 81 
in the port portion 84, therefore, the terminals of the in- 
jector side connector portions 87 and 89 of each con- 
nector portion come into contact and become conduc- 
tive. 25 
[0079] The metal terminal 86 of the engine wire side 
connector portion 85 and the metal terminal 88 of the 
injector side connector portion 87 of the aforementioned 
delivery pipe 80 are connected in a one-to-one relation 
by a plurality of thin linear electrically conducting por- 30 
tions 91. The aforementioned body portion 82 is made 
of an insulating synthetic resin, but those electrically 
conducting portions 91 are made of the highly conduc- 
tive resin which has been described in the aforemen- 
tioned specific example. Here, these electrically con- 35 
ducting portions 91 are formed while being substantially 
buried in the body portion 82. With this body portion 82, 
on the other hand, there are integrally formed collar por- 
tions 92 to be fixed on the engine by means of bolts, as 
shown in Fig. 15. 40 
[0080] Here will be described a method for manufac- 
turing the aforementioned delivery pipe 80. In this deliv- 
ery pipe 80, the components other than the metal termi- 
nals 86 and 88 are made of a synthetic resin so that the 
delivery pipe 80 can be manufactured by the insert 45 
molding method or the two-color molding method. By 
arranging metal strips for the metal terminals at prede- 
termined positions in one cavity of a two-color molding 
die and by injecting a synthetic resin for the body portion 
82 into a cavity, more specifically, there is injection- 50 
molded the body portion 82 which is integrally provided 
with the joint portion 83, the port portions 84, the engine 
wire side connector portion 85 and the color portions 92. 
The body portion 82 in this intermediate state is sche- 
matically shown in Fig. 15, and thin grooves 93 are so 55 
formed from the individual metal terminals 86 in the en- 
gine wire side connector portion 85 to the individual met- 
al terminals 88 in the injector side connector portion 87 
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as to connect those metal wires 86 and 88 with each 
other. Therefore, the individual metal terminals 86 and 
88 are exposed at their rear end portions to the outside. 
Next, the molding die is changed to inject the highly con- 
ductive resin into the aforementioned thin grooves 93 
thereby to mold the electrically conducting portions 91 . 
Thus, the anode terminals and the cathode terminals 
are made conductive with each other. 
[0081] For molding the aforementioned body portion 
82 and electrically conducting portions 91 , it is possible 
to use a rotary die type two-color injection molding ma- 
chine 94, as shown in Fig. 16. In this molding machine 
94, the body portion 82 can be formed at a first molding 
station 95, and the electrically conducting portions 91 
can be molded at a second molding station 92, so that 
the body portion 82 and the electrically conducting por- 
tions 91 can be simultaneously molded. 
[0082] In the body portion 82 having the electrically 
conducting portions 91 thus far molded, the electrically 
conducting portions 91 are exposed to the outside. In 
order.to shield the electrically conducting portions 91 , 
therefore, a cover 97, as manufactured and prepared at 
another step, is attached to the outer surface of the body 
portion 82. One example of this cover 97 is schemati- 
cally shown in Fig. 17. An arcuate sectional portion 98 
covering a portion of the outer surface of the body por- 
tion 82 is integrated with a plurality of cap portions 99 
which are so protruded from the side portion of the ar- 
cuate sectional portion 98 as to cover the upper portion 
of the injector side connector portion 87. That cover 97 
can be made of the same resin as that of the body por- 
tion 82 so that the joint between the body portion 82 and 
the cover 97 can be effected by an adhesive for a gen- 
eral synthetic resin or by a fusion. Here in the case of a 
die structure in which the core for making the body por- 
tion 82 into a hollow structure is inserted from the end 
portion on the side opposed to the joint portion 83, the 
end portion, as located on the side opposed to the joint 
portion 83, of the body portion 82 to be molded is 
opened. In order to dose this opening, a suitable cover 
1 00 is attached to the other end portion of the body por- 
tion 82. 

[0083] Therefore, the aforementioned delivery pipe 
80 is molded of the synthetic resin in its entirety except- 
ing the small metal terminals 86 and 88 so that it can be 
made light. Moreover, the electrically conducting por- 
tions 91 , as made thin and lowly rigid and bent, can be 
formed of the highly conductive resin by the ordinary 
resin molding method without resorting to the insert 
molding method so that the productivity is excellent. As 
a result, it is possible to provide the lightweight delivery 
pipe at a low cost. 

[0084] Here, the various kinds of products having the 
electrically conducting portions in the surface layer of 
the body portion can be given a construction similar to 
that of the aforementioned delivery pipe, and the afore- 
mentioned molding method can be adopted as their 
manufacturing method. For example, the shaft member 
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for a post or frame having the electrically conducting 
portions can be constructed such that the body portion 
is made of the insulating synthetic resin and such that 
its surface layer is provided with the electrically conduct- 
ing portions made of the highly conductive resin. More- 
over, the body portion and the electrically conducting 
portions can be continuously injection-molded by the 
two-color molding method. 

[0085] Here will be synthetically described the effects 
to be obtained by this invention. 
[0086] According to the invention of Claim 1 t as has 
been described hereinbefore, the electrically conduct- 
ing portions are made of the resin so that the product 
can be made lightweight, and the electrically conducting 
portions can be formed by the general resin molding 
method such as the injection molding method to improve 
the manufacture workability. 

[0087] According to the invention of Claim 2, on the 
other hand, the coil portions or the electrically conduct- 
ing portions can be made of a resin by the general resin 
molding method such as the injection molding method, 
so that the product can be made lightweight and so that 
its manufacture workability can be improved. 
[0088] According to the invention of Claim 3, the coils 
are made by jointing a part having a multiplicity of linear 
electrically conducting portions made of the highly con- 
ductive resin and insulated from each other and another 
part having a multiplicity of electrically conducting por- 
tions made of the highly conductive resin for connecting 
the linear electrically conducting portions, so that the 
product having the coils can be made lightweight and 
so that the coils can be easily manufactured to improve 
the manufacture workability of the product. 
[0089] According to the invention of Claim 4, the coil 
portions of the stator.or the rotor of the motor can be 
made lightweight of a resin to improve their manufacture 
workability. 

[0090] According to the invention of Claim 5, the coils 
having the electrically conducting portions around the 
core can be manufactured by jointing a plurality of parts, 
and the electrically conducting portions or the circuit is 
made of the highly conductive resin. Therefore, the 
manual works at the time of manufacturing the coil can 
be eliminated to improve the manufacture workability, 
and the product can be made lightweight. 
[0091] According to the invention of Claim 6, the por- 
tions in the separator for a fuel cell, i.e., the portions to 
conduct to the electrodes can be made of the resin so 
that the separator can be made lightweight. 
[0092] According to the invention of Claim 7, the sep- 
aratorof the fuel cell can be made lightweight of the resin 
and can be manufactured by the general molding meth- 
od of the synthetic resin such as the injection-molding 
method thereby to improve the manufacture workability. 
[0093] According to the invention of Claim 8, 9 or 1 0, 
moreover, the electrically conducting portions or the coil 
portions are formed by introducing the highly conductive 
resin into a hollow portion of a predetermined shape, As 


this method, there can be adopted the general resin 
molding method such as the injection molding method 
thereby to improve the manufacture workability of the 
product. 

5 [0094] According to the inventions of Claim 1 1 to 13, 
moreover, the product, as provided with the electrically 
conducting portions around the shaft-shaped body por- 
tion such as the fuel delivery pipe, can be made light- 
weight to improve the manufacture workability thereby 
10 to lower the cost. 

INDUSTRIAL APPLICABILITY 

[0095] This invention can be utilized in various indus- 
*s tries for manufacturing and employing a product having 
electrically conducting portions for transmitting an elec- 
tric power or an electric signal and is useful in the indus- 
try which is required to make metal products of a resin 
to reduce the weight and lower the cost. 

70 

Claims 

1. A product which has electrically conducting poi- 
■5 sons, characterized in that said electrically con- 
ducting portions are made of a highly conductive 
resin. 

2. A product as set forth in Claim 1 , characterized in 
w that said electrically conducting portions are coils 

having an electric path formed helically on an axis 
for passing an electric current. 

3. A product as set forth in Claim 1 , characterized: 
5 by comprising a plurality of parts having a multiplic- 
ity of linear electrically conducting portions made of 
a highly conductive resin and exposed at their two 
end portions to joint faces; and in that said parts are 
so jointed that the end portions of the electrically 

o conducting portions, as exposed to the joint faces, 
are made electrically conductive with the end por- 
tions of the electrically conducting portions of mat- 
ing parts thereby to form continuous coils. 

45 4. A product as set forth in Claim 2, characterized in 
that said coils construct a stator or rotor of a motor. 

5. A product as set forth in Claim 1 , characterized: in 
that said electrically conducting portions are coils 
wound in multiple turns around a core arranged in 
the axial direction for forming an electric path; in 
that said coils are equidistantiy arranged in the cir- 
cumferential direction on said axis; and in that each 
of said coils includes: a body portion extending in 
parallel with said core and having a multiplicity of 
first electrically conducting portions insulated from 
each other and exposed at its two end portions to 
the two axial end joint faces; and end plate portions 
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jointed to the two axial end portions of said body 
portion and having second electrically conducting 
portions insulated from each other and made elec- 
trically conductive to the exposed end portions of 
the first electrically conducting portions for connect- 
ing said first electrically conducting portions with 
one continuous circuit. 

6. A product as set forth in Claim 1 , characterized: in 
that said product is a separator made electrically 
conductive with one of two electrodes across an 
electrolyte; and in that the portion, as made con- 
ductive with said electrode, of said separator is said 
electrically conducting portions made of the highly 
conductive resin. 

7. A product as set forth in Claim 1 , characterized: in 
that said electrically conducting portions are a sep- 
arator for a fuel cell having electrodes arranged on 
its surface and arranged across an electrolyte; in 
that said separator is formed into a flat plate shape 
having a plurality of vent grooves formed in its two 
front and back faces and in the facial direction; in 
that said one face has an intake portion formed 
therein communicating with one end portion of each 
of said vent grooves formed in said one face, and 
an exhaust portion formed therein and communicat- 
ing with the other end portion, whereas said other 
face has an intake portion formed therein and com- 
municating with one end portion of each of said vent 
grooves formed in said other face and an exhaust 
portion formed therein and communicating with the 
other end portion. 

8. A method for manufacturing a product having elec- 
trically conducting portions, characterized in that 
said electrically conducting portions are formed by 
making a highly conductive resin fluid into a shape 
corresponding to said electrically conducting por- 
tions and then by causing the highly conductive res- 
in to solidify. 

9. A product manufacturing method as set forth in 
Claim 8, characterized: in that said electrically 
conducting portions are formed in a plurality of parts 
to be jointed to each other and in a state in which 
the end portions are exposed to the joint faces of 
said parts; by pouring the highly conductive resin 
into a linear shape and solidifying it and in that said 
parts are so jointed that the end portions of the elec- 
trically conducting portions, as exposed to the joint 
faces, are made electrically conductive with the end 
portions of the electrically conducting portions of 
mating parts thereby to form continuous coils. 

10. A product manufacturing method as set forth in 
Claim 8, characterized by comprising: a step of in- 
serting a multiplicity of linear members separately 
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of each other into a molding cavity and dosing a 
molding die; a step of forming an insulating portion 
by injecting an electrically insulating resin into the 
cavity; and a step of forming said electrically con- 
5 ducting portions insulated from each other, by re- 
moving said linear members and closing the die 
again and then by injecting said highly conductive 
resin into a hollow portion formed by said linear 
members. 

10 

11. A product as set forth in Claim 1 , characterized in 
that the electrically conducting portions of said 
highly conductive resin are formed while being bur- 
ied in the surface layer of a body portion of a hollow 

15 or solid shaft shape. 

12. A product as set forth in Claim 11 , characterized: 
in that said body portion formed into a pipe shape 
and is provided at its predetermined portion with a 

20 connector portion having metal terminals; and in 
that said electrically conducting portions are made 
conductive with the metal terminals. i 

13. A product as set forth in Claim 12, characterized: 
25 in that said body portion is provided at its predeter- 
mined portion with a port portion for communicating 
with the inside of said body portion; and in that said 
connector portion is disposed in the vicinity of said 
port portion. 
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